A complete cDNA encoding the Xenopus laevis homologue of the aggrecan/versican family member, brevican (Xbcan) was cloned from an embryonic stage 42 cDNA library. In the deduced amino acid sequence, 1152 in length, similarity to the hyaluronan-binding (link) domains of brevicans from other species were present in the N-terminal region as well as EGF-, lectin-and complement regulatory proteinlike domains in the C-terminal part, the latter three being characteristic for brevican found within the extracellular matrix (J. Biol. Chem. 269 (1994) 10119). Indeed, Xbcan was secreted into the extracellular space as a soluble protein when expressed in oocytes. No cDNAs encoding a GPI-anchored bcan variant could be isolated from that cDNA library. During embryonic development, the expression of this gene was ®rst observed in the notochord of neurula stage embryos. In addition to this, in tailbuds, Xbcan was also found to be expressed within the ®fth and sixth rhombomere of the hindbrain. In tadpole stage embryos, expression was furthermore observed in periventricular regions of the developing brain and the rostral part of the spinal cord. q
Results and discussion
Isolation of the full-length transcripts of brevican (bcan) from man, cattle, rat, and mouse has been reported previously and a putative role during nervous tissue histogenesis, maintenance of the extracellular environment of the mature brain and control of neural growth has been suggested (Milev et al., 1998; Yamada et al., 1997) . We have now characterized the Xenopus homologue, Xbcan (Genbank: AF325324) and determined its pattern of expression during early embryogenesis.
The isolated cDNA encodes a protein precursor 1152 amino acids in length, the ®rst 20 serving as a potential signal peptide (Flinta et al., 1986) followed by six domains typical for bcan (Fig. 1) . When expressed in Xenopus oocytes, the protein was found to be secreted into the medium (data not shown). No cDNAs encoding a putative GPI-anchored variant were found amongst 11 independent clones. We therefore conclude that the here reported Xenopus cDNA sequence which appears to be abundantly present in frog embryos encodes the secreted form of the hyaluronan-binding protein bcan (Seidenbecher et al., 1995) and it was thus named Xbcan.
Using whole-mount in situ hybridization, Xbcan was found to be expressed in the notochord of neurula stage embryos ( Fig. 2A) . This is in good accordance with data (Schwartz et al., 1999) . (B) Sequence identities shown in % to Xbcan as assessed by multiple alignment using ClustalW (Thompson et al., 1994) and bcan from human (AF228710), mouse (X87096), rat (X79881) and cattle (X75887). The GAG attachment region in the central region was twice as long than found in the mammalian counterparts and shared only weak sequence similarity in short blocks with the homologous proteins.
that show that the notochord is surrounded by extracellualar matrix (ECM) highly enriched in hyaluronan (Ko Èprunner et al., 2000) . In tailbud stage embryos, in addition to the notochord, Xbcan was also detected in the hindbrain (Fig. 2B±  E) . The site of expression within the rhombencephalon was de®ned using Xkrox-20 as a hindbrain marker (Bradley et al., 1993) . This clearly showed that Xbcan expression colocalized with the expression of Xkrox-20 in the ®fth rhombomere. However, adjacent and caudal to this, the ventral region of the next hindbrain segment also expressed Xbcan (Fig. 2B) . Later on during brain development, Xbcan transcripts were not only detected in the rhombencephalon but also in the rostral part of the spinal chord (Fig. 2I) , in distinct areas of the fore-and the midbrain (Fig. 2F±J ), in particular, in such regions of the developing neural tube that constrict to form the ventricles of the brain (Fig. 2I,J) . Expression of brevican is highly speci®c in the developing brain and as supposed in analogy to the mammalian situation, the expression rate should increase as the brain develops. Therefore, it is most likely that the soluble form of Xbcan plays a role in re®ning the molecular architecture of the ECM during vertebrate embryogenesis, in a manner that supports pattern forming mechanisms during morphogenesis.
Methods
Xbcan was cloned from a Xenopus embryonic stage 42 l ZAPIIcDNA library generously gifted by Dr Michael W. King (Terre Haute, IN). In situ hybridization using 11-UTP digoxigenin (Roche) labeled antisense RNA probes as well as the subsequent histological preparation were carried out as described previously (Ko Èprunner et al., 2000) . The plasmid containing cDNA for Krox-20 (Nieto et al., 1991) was a gift from Dr D. Wilkinson (London, UK).
